Introduction {#S1}
============

In the past few decades, with the continuous growth of Internet use, there has also been an increase of online gamblers ([@B30]) and Internet gaming players ([@B44]), as well as the conditions associated with its excessive use, namely online gambling disorder (online GD) and Internet gaming disorder (IGD). GD is a behavioral addiction characterized by persistent and recurrent maladaptive patterns of gambling behavior, leading to impaired functioning ([@B5]). Some patients with GD only gamble through online platforms; however, it is also common for online gamblers to engage in other offline gambling behaviors ([@B25]).

While GD is fully recognized as a behavioral addiction, IGD requires further study before it can robustly be considered a mental condition and, more specifically, a non-substance addiction ([@B5]). Still, it can currently be diagnosed with the nine criteria proposed by the fifth edition of *Diagnostic and Statistical Manual of Mental Disorders* (DSM-5; cut-off point set at 5 or more), and it is characterized by a persistent and recurrent use of Internet-based games, leading to impaired functioning ([@B39]). IGD is known to be more frequent in males than in females ([@B13]; [@B21]; [@B34]), but its prevalence is still inconclusive. With this regard, a previous meta-analysis that included 33 different studies conducted in both adult and child population reported a high variability of prevalence rates, which would range from 3.1% to 8.9% ([@B14]). One possible explanation is that the prevalence would be largely influenced by the measures used to assess the symptoms, the age of the participants, and cultural factors. For instance, studies that employed the DSM symptoms for pathological gambling to identify pathological gaming behavior reported higher overall prevalence (8.9%) than those that focused more specifically on evaluating the interference of the symptoms (3.1%). Similarly, a recent study conducted in Singapore with a wide sample of 1,251 current Internet users ranging from 13 to 40 years of age reported a prevalence of IGD that went up to 17.7%. However, it has to be noted that this prevalence was abstracted from the completion of online surveys, which included a 9-item self-reported questionnaire to asses IGD. Although this questionnaire is based on the DSM-5 criteria and has the same cut-off point, completers were not diagnosed by a specialized mental health professional.

Notably, a growing number of studies describe shared characteristics between IGD and addictions, including salience, mood modification, tolerance, withdrawal, conflict, and relapse ([@B23]; [@B31]; [@B32]). In addition, an association between high video gaming and higher substance use of nicotine, alcohol, and cannabis was found in adolescents ([@B43]) but also in adults ([@B100]). Similarly, there is evidence that gambling co-occurs with substance abuse in adults ([@B7]) as well as adolescents ([@B6]).

In this line, the presence of food addiction (FA) in patients with IGD stands out as another addictive behavior that needs further investigation. FA is a term employed to describe addictive-like compulsive overeating, which involves cravings and difficulties with abstention of hyperpalatable food ([@B45]) and its prevalence has been highly linked to disordered eating attitudes and high body mass index (BMI; [@B20]; [@B101]). In particular, the prevalence of FA is higher in all eating disorders (ED) when compared with healthy controls, but it appears to be higher in bulimia nervosa than other ED ([@B104]; [@B105]; [@B18]). Noteworthy, disordered eating attitudes and BMI are linked to Internet addiction ([@B2]; [@B8]; [@B40]; [@B42]) and are strongly associated with IGD ([@B2]; [@B8]; [@B40]; [@B42]). However, to date, there are no studies that analyze the presence of FA in patients who suffer from IGD. The only one, to our knowledge, that analyzed FA in GD showed positive significant association with younger age and sex (female) ([@B102]).

With regard to psychopathological symptoms and personality traits, previous studies carried out in both adult and adolescence populations reported higher impulsivity ([@B1]), mood and anxiety symptoms ([@B34]; [@B43]), as well as attention problems in frequent Internet gaming players when compared with non-frequent Internet gaming players. Similar psychological characteristics have also been described in clinical samples; adult patients with GD present high psychological distress and specific personality traits, such as impulsivity ([@B38]) and sensation seeking, as well as high reward and punishment sensitivity ([@B26]; [@B28]; [@B33]; [@B35]).

Furthermore, there are three prior comparative studies exploring similarities and differences between IGD and GD with regard to different personality traits and neuropsychological factors. In particular, one of the studies investigated the Big Five personality traits in IGD and GD ([@B37]) and their results show that patients with IGD display lower extraversion, lower conscientiousness, and higher openness when compared with the patients with GD. The second IGD and GD comparative study explored impulsivity and compulsivity dimensions; according to the results, patients with IGD present higher impulsivity and compulsivity in comparison with the patients with GD ([@B9]). Similar outcomes regarding impulsivity were elucidated in a third comparative study where IGD patients were more impulsive than GD patients. In this same study, neuropsychological differences were also examined concluding that both IGD and GD groups presented deficiencies in working memory and executive dysfunction in comparison with the control group ([@B47]). Given the scarce number of comparative studies exploring differences between GD and IGD, there is a need to replicate results before they can be conclusive. In addition, the three studies conducted to date do not consider that gambling preferences could also be playing a role in the differences observed between these two conditions. To date, no studies have explored differences between IGD and patients with GD who only gamble online.

The purpose of this study is to better conceptualize IGD by comparing it with a subgroup of a well-established behavioral addiction that gambles through online platforms (i.e., online GD). Behavioral addictions can overlap and in clinical practice, comorbidities are observed, but to explore IGD in itself, it is important to explore patients with IGD who do not present GD. By comparing online GD and IGD, our findings could help make evident for behavioral addiction clinicians the key characteristics that distinguish one group from another. To do so, we specifically explore: (a) psychopathological symptoms and personality traits; (b) weight and FA scores; and (c) disorder duration, severity, and substance use. Based on previous literature, it is hypothesized that IGD patients will present similar psychopathological symptoms as well as impulsive personality traits when compared with the online GD group. Based on clinical observation, it is also hypothesized that IGD patients will present differences in disorder duration and severity as well as substance use and eating behaviors/BMI when compared with the online GD group.

Methods {#S2}
=======

Sample {#S2a}
------

The final sample consisted of 288 patients of whom 261 exclusively presented online GD and 21 exclusively presented IGD, according to the DSM-5 criteria ([@B5]). All participants were consequently referred through general practitioners or through another health care professional for problematic gambling or Internet gaming to the Bellvitge University Hospital Gambling Disorder Unit within the Department of Psychiatry. This public hospital is certified as a tertiary care center for the treatment of addictive behaviors and oversees the treatment of very complex cases. Experienced psychologists conducted two face-to-face clinical interviews before a diagnosis was given. Only patients who sought treatment for online GD or IGD as their primary health concern were admitted to this study and all participants were above 18 years old as our Gambling Disorder Unit is specialized in adults. Sociodemographic and additional clinical information was obtained, and patients individually completed all the questionnaires required for this study (requiring approximately 2 hr) before initiating outpatient treatment.

Exclusion criteria were: (a) history of chronic organic mental illness or neurological condition, such as psychotic disorder, bipolar disorder, or Parkinson's disease; (b) brain trauma, learning disability, or intellectual disabilities.

Instruments {#S2b}
-----------

### Semi-structured face-to-face clinical interview {#S2b1}

IGD patients were diagnosed according to the proposed "DSM-5 criteria," which consist of nine different criteria and the presence of the disorder is set at a cut-off point of 5 or more criteria ([@B5]; [@B39]). It should be noted that IGD has been included in the DSM-5 as a condition that requires further investigation to be considered as a behavioral addiction and that its diagnostic criteria are still not definitive. Patients presenting online GD were assessed with the DSM-5 criteria ([@B5]). However, patients who were assessed before the release of the DSM-5 were diagnosed with pathological gambling, if they met DSM-IV-TR criteria ([@B4]). These patients were then reassessed and remodified post hoc and only patients who met DSM-5 criteria for GD and specifically online GD were included in our analysis.

Demographic and social variables related to gambling were measured. All participants also reported their weight and height, so that we could determine their BMI.

### Self-reported measures {#S2b2}

For the purpose of this study, all participants fulfilled self-reported questionnaires for exploring psychopathological symptoms, FA, and personality traits.

The "Yale Food Addiction Scale" (YFAS-S; [@B19]; adapated to Spanish population by [@B22]) is a 25-item self-report questionnaire to measure addictive food behaviors. It consists of seven scales, which refer to the criteria for substance dependence: (a) tolerance, (b) withdrawal, (c) substance taken in larger amount/period of time than intended, (d) persistent desire/unsuccessful efforts to cut down, (e) great deal of time spent to obtain substance, (f) important activities given up to obtain substance, and (g) use continued despite psychological/physical problems. The Cronbach's α value for this study was .906.

The "Symptom Checklist-90-R" ([@B12]; adapted to Spanish population by [@B103]) is a 90-item questionnaire to measure psychological and psychiatric symptoms through nine dimensions: somatization, obsession--compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism. Cronbach's α in our sample was in the good to excellent range (.81--.98; Table [2](#T2){ref-type="table"} includes α value for each scale).

###### 

Sociodemographic characteristics of the sample

                           Online GD (*n* = 261)   IGD (*n* = 27)   Statistic (*df*)   *p*                              
  ------------------------ ----------------------- ---------------- ------------------ ------- ------------------------ -------------------------------------------
  Age (years)                                                                                                           
   Mean *SD*               35.98                   12.24            25.70              12.86    *F*~(1,\ 286)~ = 17.08  \<.001[^a^](#T1-fn1){ref-type="table-fn"}
  Gender (*n*, %)                                                                                                       
   Females                 12                      4.6              3                  11.1        χ^2^~(1)~ = 2.10     .147
   Males                   249                     95.4             24                 88.9                             
  Origin (*n*, %)                                                                                                       
   Spain                   246                     94.3             21                 77.8        χ^2^~(1)~ = 9.83     .002[^a^](#T1-fn1){ref-type="table-fn"}
   Immigrant               15                      5.7              6                  22.2                             
  Education (*n*, %)                                                                                                    
   Primary                 98                      37.5             19                 70.4       χ^2^~(2)~ = 11.33     .008[^a^](#T1-fn1){ref-type="table-fn"}
   Secondary               124                     47.5             5                  18.5                             
   University              39                      14.9             3                  11.1                             
  Civil status                                                                                                          
   Single                  133                     51.0             23                 85.2       χ^2^~(2)~ = 11.86     .003[^a^](#T1-fn1){ref-type="table-fn"}
   Married -- in couple    104                     39.8             4                  14.8                             
   Divorced -- separated   24                      9.2              0                  0.0                              
  Employment (*n*, %)                                                                                                   
   Unemployed              104                     39.8             24                 88.9       χ^2^~(1)~ = 23.83     \<.003[^a^](#T1-fn1){ref-type="table-fn"}
   Employed                157                     60.2             3                  11.1                             

*Note.* GD: gambling disorder; IGD: Internet gaming disorder; *SD*: standard deviation.

Indicates the significant result (.05 level).

###### 

Comparison of clinical variables between online gambling disorder and Internet gaming disorder

                                        Online GD (*n* = 261)   IGD (*n* = 27)   ANOVA-adjusted age                                                                                  
  ------------------------------ ------ ----------------------- ---------------- -------------------- ------- -------------------------- ------------------------------------------- -----------------------------------------
  Severity evolution                                                                                                                                                                 
   Diagnostic criteria           .854   6.89                    2.14             5.53                 1.88    1.37                       .002[^a^](#T2-fn1){ref-type="table-fn"}     0.68[^b^](#T2-fn2){ref-type="table-fn"}
   Age of onset (years)                 27.29                   10.10            19.17                8.52    8.11                       \<.001[^a^](#T2-fn1){ref-type="table-fn"}   0.87[^b^](#T2-fn2){ref-type="table-fn"}
   Duration (years)                     4.61                    4.97             3.84                 2.52    0.76                       .431                                        0.19
  Weight and food addiction                                                                                                                                                          
   BMI (kg/m^2^; present)               25.73                   3.72             28.22                5.23    −1.49                      .044[^a^](#T2-fn1){ref-type="table-fn"}     0.55[^b^](#T2-fn2){ref-type="table-fn"}
   YFAS: total raw score         .906   0.78                    1.45             1.41                 1.53    −0.63                      .038[^a^](#T2-fn1){ref-type="table-fn"}     0.51[^b^](#T2-fn2){ref-type="table-fn"}
  Psychopathology: SCL-90-R                                                                                                                                                          
   Somatization                  .916   0.91                    0.86             0.64                 0.42    0.27                       .049[^a^](#T2-fn1){ref-type="table-fn"}     0.52[^b^](#T2-fn2){ref-type="table-fn"}
   Obsessive--compulsive         .878   1.15                    0.82             1.16                 0.72    0.00                       .978                                        0.01
   Interpersonal sensitiveness   .896   1.04                    0.87             1.24                 1.09    −0.19                      .310                                        0.19
   Depression                    .921   1.57                    0.96             1.12                 0.77    0.45                       .023[^a^](#T2-fn1){ref-type="table-fn"}     0.53[^b^](#T2-fn2){ref-type="table-fn"}
   Anxiety                       .903   1.05                    0.85             0.91                 0.83    0.14                       .432                                        0.16
   Hostility                     .876   1.05                    0.93             1.11                 0.82    −0.06                      .761                                        0.07
   Phobic anxiety                .819   0.45                    0.68             0.46                 0.63    −0.01                      .964                                        0.01
   Paranoid                      .806   0.94                    0.83             1.16                 0.92    −0.22                      .218                                        0.25
   Psychoticism                  .867   0.89                    0.80             0.79                 0.75    0.10                       .531                                        0.13
   GSI score                     .981   1.08                    0.74             0.97                 0.62    0.11                       .467                                        0.16
   PST score                     .981   46.61                   21.77            43.30                17.92   3.31                       .459                                        0.17
   PSDI score                    .981   1.92                    0.58             1.80                 0.52    0.12                       .311                                        0.22
  Personality: TCI-R                                                                                                                                                                 
   Novelty seeking               .753   110.39                  14.69            102.42               16.53   7.97                       .011[^a^](#T2-fn1){ref-type="table-fn"}     0.52[^b^](#T2-fn2){ref-type="table-fn"}
   Harm avoidance                .816   100.41                  16.78            104.39               10.90   −3.98                      .252                                        0.28
   Reward dependence             .798   97.43                   14.99            94.12                14.51   3.30                       .300                                        0.22
   Persistence                   .895   107.66                  20.73            92.97                18.03   14.69                      .001[^a^](#T2-fn1){ref-type="table-fn"}     0.76[^b^](#T2-fn2){ref-type="table-fn"}
   Self-directedness             .878   127.03                  21.90            129.83               22.88   −2.80                      .551                                        0.12
   Cooperativeness               .845   128.81                  17.48            127.72               15.58   1.09                       .767                                        0.07
   Self-transcendence            .861   61.61                   15.25            65.09                19.24   −3.48                      .284                                        0.20
                                                                                                              Logistic adjusted by age                                               
  Substances                            *n*                     \%               *n*                  \%      OR                         *p*                                         \|* d *\|
   Tobacco                              133                     51.0             6                    22.2    4.16                       .004[^a^](#T2-fn1){ref-type="table-fn"}     0.63[^b^](#T2-fn2){ref-type="table-fn"}
   Alcohol                              18                      6.9              0                    0.0     --                         --                                          --
   Other drugs                          24                      9.2              1                    3.7     3.93                       .199                                        0.22

*Note. p* value includes Bonferroni--Finner's correction for multiple comparisons. GD: gambling disorder; IGD: Internet gaming disorder; *SD*: standard deviation; MD: mean difference; OR: odds ratio; α: Cronbach's α in the sample; ANOVA: analysis of variance; BMI: body mass index; YFAS: Yale Food Addiction Scale; SCL-90-R: Symptom Checklist-90-R; TCI-R: Temperament and Character Inventory -- Revised; GSI: Global Severity Index; PST: Positive Symptom Total; PSDI: Positive Symptom Distress Index.

Indicates significant result (.05 level).

Indicates moderate (\| *d* \| \> 0.50) to high range (\| *d* \| \> 0.80).

The "Temperament and Character Inventory -- Revised" ([@B10]; adapted to Spanish population by [@B24]) is a 240-item questionnaire to assess four dimensions of temperament (harm avoidance, novelty seeking, reward dependence, and persistence) and three character dimensions (self-directedness, cooperativeness, and self-transcendence). In this study, the scales showed an adequate internal consistency (Cronbach's α of .75--.90; Table [2](#T2){ref-type="table"} includes α value for each scale).

Statistical analysis {#S2b3}
--------------------

Statistical analysis was carried out with Stata 15 for Windows. χ^2^ tests that compared categorical sociodemographic variables between groups and analysis of variance (ANOVA) was implemented for quantitative sociodemographic measures. Clinical variable comparison between the studied clinical groups (online GD and IGD) was based on ANOVA and adjusted by the participants' chronological age (in the case of binary clinical variables, logistic regressions were employed adjusted by the same covariate). Due to multiple statistical comparisons, type-I error was controlled with the Finner's ([@B16]) procedure, which is a method included in the familywise error rate stepwise and is considered a more powerful test than the classical Bonferroni correction. The comparison effect size was estimated through Cohen's *d* coefficient (moderate effect size was considered for \| *d* \| \> 0.50 and high for \| *d* \| \> 0.80).

Ethics {#S2c}
------

In accordance with the Helsinki Declaration of 1975 as revised in 1983, the Ethics Committee of the Hospital Universitari Bellvitge involved in the project approved the study. All subjects were informed about the study and provided informed consent prior to participation.

Results {#S3}
=======

Table [1](#T1){ref-type="table"} includes comparisons between the sociodemographic variables of the two studied samples. The two clinical groups differed in all the explored variables, except for the sex distribution. Online GD group presented a higher mean age and a higher number of patients with completed secondary or tertiary education, married, and/or employed. The IGD group had a higher percentage of immigrants, single participants, and lower education.

Table [2](#T2){ref-type="table"} includes the clinical profiles comparison of online GD and IGD (adjusted by age as a covariate).

Online GD displayed higher mean age of disorder onset and higher disorder severity (according to the number of DSM-5 criteria met) when compared with IGD. It also presented higher somatization and depression symptoms and higher scores in specific personality traits, namely novelty seeking and persistence. Still, IGD reported higher BMI and FA scores (when reported by YFAS). Regarding the use--abuse of substances (last rows of Table [2](#T2){ref-type="table"}), binary logistic regressions adjusted by age did not report differences between groups in the consumption of alcohol or other drugs, but online GD showed a higher prevalence of tobacco use.

Figure [1](#fig1){ref-type="fig"} includes the radar chart with the variables that reached significant statistical differences in the comparison analyses. Due the different metric scales for the quantitative variables, *z*-standardized scores have been plotted to facilitate their interpretation.

![Radar-chart (*z*-standardized scores are plotted). *Note.* GD: gambling disorder; IGD: Internet gaming disorder](jba-06-04-078_f001){#fig1}

Discussion {#S4}
==========

This study compared a group of patients with IGD with an online GD group. IGD has been included in the Appendix of DSM-5 as a behavioral addiction that needs further study. Thus, research exploring different personality and psychopathological features among these patients is highly important. It was our aim to improve the conceptualization of IGD and provide behavioral addiction clinicians with a clearer picture of the features that distinguish these two groups from each other (i.e., IGD and online GD).

In our sample, IGD patients are younger (with also a younger age of disorder onset), more likely to be single, and have a higher rate of unemployment when compared with the online GD group. Our results are in line with previous studies reporting that IGD is more prevalent among adolescents and young adults (12--20 years of age; [@B15]). This could be due to the nature of Internet games in itself, which may be more appealing to adolescents and young adults. However, both groups (IGD and online GD) are rather young, if compared with the mean age described in land-based GD ([@B17]; [@B29]; [@B35]); probably because they are part of a generation that is used to accessing the Internet on a daily basis. Conversely, given that we are conducting a cross-sectional study, we do not know if the unemployment rates are a consequence of IGD, a predisposing factor, or both, or maybe also related to other variables (e.g., young age).

Regarding psychopathology and personality traits, both online GD and IGD groups presented higher psychopathological scores and less functional personality traits when compared with a normative Spanish population ([@B103]; [@B24]). Specifically, both clinical groups have higher emotional distress together with higher harm avoidance and reward dependence traits than the normative group. These characteristics are also observed in other addiction-related behaviors ([@B27]; [@B36]; [@B46]).

When comparing the online GD and the IGD groups, the latter presented lower somatization and depressive scores with lower sensation seeking and persistence traits. GD patients usually present high distress and psychopathology together with high scores of novelty seeking and impulsivity ([@B3]; [@B41]). This seems to be extended to our online GD sample but only partially extended to the IGD group, which presented a different personality profile with less impulsivity. It is important to note that no previous studies have been conducted so far comparing online GD and IGD; however, the three previous studies exploring differences between GD and IGD reported that patients with IGD display lower extraversions and lower conscientiousness as well as higher openness ([@B37]) and higher impulsivity and compulsivity ([@B9]; [@B47]) when compared with patients with GD. The differences found between our comparative study and these three studies seem to show some notable specificities linked to the patients who only gamble online when compared with IGD. Specifically, results show that differences in personality and psychopathology between IGD and GD could be reduced or even change when comparing patients who only gamble online.

In addition, IGD patients have lower tobacco consumption as well as higher BMI and FA scores compared with the online GD group. Comorbidities in addictive behaviors and substance-related addictions have been highly documented but not much explored in IGD. With regard to FA, it is a construct that has generally been explored with ED ([@B20]) and its prevalence is very high within this clinical population. However, it is important to note that although no previous study have explored FA in IGD before, higher BMI and disordered eating have been strongly linked to both IGD ([@B2]; [@B8]; [@B40]; [@B42]) and Internet-related addictive behaviors ([@B2]; [@B8]; [@B40]). Thus the results of this study reporting higher FA in IGD raise the need to further explore FA and high BMI in patients with IGD as it might be an important treatment target for this population.

To the best of our knowledge, this is the first study that explores psychopathology, personality, and addictive-related behaviors (namely, tobacco consumption and FA) in a group of IGD compared with an online GD group. The results are promising as they depict IGD similarities with behavioral addictions, such as high emotional distress (psychopathology symptoms), high reward dependence, and harm avoidance. They also emphasize specific IGD characteristics, namely younger years of age, lower novelty-seeking scores, as well as higher BMI and FA scores.

However, this research has some limitations that need to be considered. First of all, the cross-sectional design of this study cannot imply causality. In addition, the constrained number of patients with IGD may have an effect on the conducted statistical analyses, which can arguably be underpowered. However, it should be considered that the prevalence of IGD observed in clinical practice is still low compared with the online GD one (in this study, all patients referred for treatment between 2006 and 2017 were included) and that extra caution has been given for controlling sample size biases during the analyses. Still, our results should be contrasted with future research in IGD. In addition, both clinical groups are constituted of consecutive patients referred for treatment and have more males than females as well as different sample sizes. This is representative of the studied sample as previous studies describe higher prevalence of these disorders among males ([@B13]; [@B21]; [@B34]). Still, results have to be taken with caution before being generalized for both males and females. Finally, by exploring an exclusive sample of IGD and another of online GD, we aimed at better conceptualizing these conditions, but future studies should also explore the overlaps between them.

Conclusions {#S5}
===========

This study provides better understanding of the IGD in adulthood and compares it with an online GD group. Our findings suggest that IGD and online GD patients share some emotional distress and personality traits. However, compared with online GD, IGD patients present a younger age of onset and less novelty-seeking traits as well as less somatization and depression scores together with higher FA scores and BMI. These results indicate a specific psychological profile in IGD patients and also some shared characteristics with another behavioral addiction, namely GD patients with online gambling behaviors. Eventually, these findings can help improving current treatments for these patients.
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